Results: Most patients with long-term conditions report a positive experience of care at their general practice (after adjusting for sociodemographic characteristics and general practice, range 74.0-93.1% reporting positive experience of care across seven questions) with only modest variation by type of condition. For all three domains of patient experience, an increasing number of comorbid conditions is associated with a reducing percentage of patients reporting a positive experience of care. For example, compared with respondents with no long-term condition, the OR for reporting a positive experience is 0.83 (95% CI 0.80 to 0.87) for respondents with four or more long-term conditions. However, this relationship is no longer observed after adjusting for health-related quality of life (OR (95% CI) single condition=1.23 (1.21 to 1.26); four or more conditions=1.31 (1.25 to 1.37)), with pain making the greatest difference among five quality of life variables included in the analysis.
INTRODUCTION
Promoting effective and cost-effective healthcare for people with long-term conditions is an important strategic priority for health policy in the UK and internationally. [1] [2] [3] [4] Approximately 15 million adults with longterm conditions live in the UK, and 6.75 million (45%) have more than one long-term condition. 5 6 There is strong and growing interest in how best to provide health services for people with multiple long-term conditions. [7] [8] [9] However, few large quantitative studies have described the primary care experiences of people with multiple longterm conditions, or have examined the relationship between number of long-term conditions and patient experience in primary care.
Measuring patients' experience of care is important because quality of care is a multidimensional construct 10 and because there is evidence that patient experience can be used to inform improvements in the quality of health services. 11 12 Although there has been considerable recent interest in describing the epidemiology of multimorbidity 13 14 including the association between socioeconomic deprivation and onset of multimorbidity, 15 there is limited information on the primary care experience of people with more than one long-term condition. People with
Strengths and limitations of this study
▪ Large national survey with over a million respondents, over half a million with at least one longterm condition. ▪ Patient experience, morbidity and health-related quality of life all collected in a single survey. ▪ Thirty-eight per cent response rate, though typical for similar national surveys. ▪ Measurement of multimorbidity based on counts of self-reported long-term conditions.
long-term conditions account for 50% of primary care appointments, 70% of inpatient bed days, and 70% of the total health and social care spend in England. 6 16 Those with multiple long-term conditions are more likely to experience poor quality of life, 17 die prematurely 18 and be admitted to hospital, 19 20 compared with those with single conditions. Studies of patient experience to date among people with long-term conditions have tended to focus on single conditions. 21 In previous work focusing on multimorbidity, an American study found modestly lower measures of doctor-patient communication among people with multiple long-term conditions, 22 but a study in the UK found no association between multimorbidity and a summary measure of patients' experience. 23 Definitions of self-care by the UK Department of Health continue to be framed in terms of managing single long-term conditions, 24 and most clinical guidelines have been developed to support the management of single conditions.
14 To design health services that improve health for people with multiple longterm conditions, a fresh approach is needed. Primary care-based research may be particularly important; for example, there is evidence of reduced continuity of care in general practices in the UK, 25 -27 but we do not yet know how this fragmentation of care impacts on the health and healthcare experience of patients with multiple long-term conditions. UK government policy emphasises that peoples' views about their care are central to improving the design and delivery of services. 1 28 29 In order to design better health services for people with multiple long-term conditions, we must attend to some important gaps in our knowledge. We know little about how the primary care experiences of people with multiple long-term conditions compare to the experiences of people with a single long-term condition and, in particular, there is a paucity of research examining the impact of increasing numbers of long-term conditions on patient-reported primary care experience.
This study aims to describe the primary care experiences of people with long-term conditions in England, and to examine the relationship between multimorbidity and patient experience. We address three research questions: We used the categorisation employed for the public reporting of these data at the practice level 33 to define a binary indicator (yes/no) for 'positive experience of care'. For example, for the question on overall experience at your general practice surgery, we considered the endorsement of either 'very good' or 'fairly good' response options to indicate a positive experience of care. For doctor communication and nurse communication, we included respondents who had completed a minimum of three or more of the five constituent subitems, with an overall positive experience defined as endorsement of either 'good' or 'very good' response options for all of the completed items. The specific wording for each survey question in these analyses is provided in table 1.
Demographic and health measures
The GPPS also includes questions on participants' sociodemographic characteristics. Age was measured using eight ordinal categories from 18-24 to 85+ years. Ethnicity was quantified using categories from the Office of National Statistics (White, Mixed, South Asian, Black, Other). We employed an area-based measure of socioeconomic status based on the patient's residence, categorised into quintiles of increasing socioeconomic deprivation. 34 Respondents were also asked to indicate, separately, if they had 1 or more of 16 long-term conditions. Health-related quality of life was measured using the five-dimensional EuroQoL (EQ-5D), 35 which assesses five areas: mobility, self-care, ability to carry out usual activities, pain/discomfort and anxiety/depression.
Analyses
We described the characteristics of all survey responders with one, two, three, or four or more long-term conditions, accounting for sampling using survey design and non-response weightings. Survey responders with missing data on age, gender, deprivation, ethnicity or the EQ-5D score were excluded from multivariable analyses.
We first employed mixed effect logistic regressions to examine variation in patient experience by long-term condition using seven patient experience items, while adjusting for age, gender, ethnicity and socioeconomic deprivation using fixed effects, and including a random effect to control for clustering within general practice (hereafter described as controlling for general practice). From these models, we estimated the percentage of respondents who reported a positive experience of care, as defined above, after adjusting for sociodemographic characteristics. Results are reported for all responders with at least one long-term condition, and separately for responders with each of the 16 long-term conditions included in this paper (as a single condition, without comorbidities). Additional models were used to estimate the percentage of respondents reporting a positive experience of care for those with a single long-term condition and, separately, for those with more than one long-term condition.
The second set of analyses employed mixed effect logistic regressions to model the relationship between multimorbidity and patient experience. In these models, comorbidity was included in the form of a count of selfreported long-term conditions (ie, 1, 2, 3, 4 or more coexisting conditions), and a joint (Wald) test was used to evaluate the evidence for overall association with patient experience. A further series of models were used to examine changes in the relationship between number of long-term conditions and patient experience after additional adjustment for health-related quality of life measured using the EQ-5D. We included all EQ-5D domains as separate categorical variables in order to determine which aspect of quality of life was most important in explaining the relationship between multimorbidity and patient experience. Results are presented as ORs, which represent the likelihood of reporting a positive patient experience compared with respondents without any long-term conditions.
Sensitivity analyses
We compared our results from models adjusting for EQ-5D domains separately as categorical variables and also with those from models adjusting for the EQ-5D health utility state as a continuous measure. As a further sensitivity analysis, we also ran a series of models controlling for mental health. We explored the effect of adjusting our findings for reporting a long-term mental health condition, or anxiety or depression, and we also explored whether the association between multimorbidity and patient experience was different among people with a long-term mental health condition, compared with those without. In an additional sensitivity analysis, we ran a modelling approach which took into account the effect of each condition and combination of conditions, using fixed effects and interactions. Finally, we performed a sensitivity analysis with an alternative outcome definition comparing 'very good' survey responses with all others, and a further sensitivity analysis using imputation for missing data.
RESULTS
There were 1 037 946 responses to the 2011-2012 GPPS received from patients registered with 8258 primary care practices (37.8% survey response rate). Of these, 906 578 respondents provided an answer to the question about long-term conditions, including 583 143 people who reported one or more coexisting long-term condition (see online supplementary appendix figure S1). Demographic and health characteristics of all respondents are presented in table 2, overall and separately by number of reported conditions. Patients with increasing numbers of long-term conditions were older and reported poorer health-related quality of life. Although the prevalence of a single long-term condition was similar in deprived and non-deprived individuals (approximately 20%), multimorbidity was substantially more common among patients living in deprived areas. Among those with four or more long-term conditions, 12.9% live in the most affluent areas, and 29.6% in the most deprived.
Patient experience among people with long-term conditions Most patients with long-term conditions report a positive experience of care at their general practice (range 74.0-93.1% reporting positive experience of care across seven questions after adjusting for sociodemographic characteristics; results shown in table 3, regression coefficients shown in online supplementary appendix table S1). Among people with a single long-term condition, there was modest variation in experience between conditions. For the item measuring overall patient experience in their general practice, 88.3% of respondents with back pain and 89.0% with a long-term neurological problem reported positive experiences, compared with 92.8% with high blood pressure and 94.0% with learning difficulties. Similar variation in experience across conditions was seen for questions about access and communication (table 3) . For the item measuring continuity of care, the relationship was less consistent, and notably, 80.8% survey respondents with long-term mental health problems report being able to see their preferred doctor, compared with less than 70% of respondents with asthma, learning difficulties, back pain, hearing impairments/deafness or visual impairment/blindness.
Patient experience among people with multimorbidity
On average, patients with multimorbidity reported poorer experience of primary care for access and communication domains of patient experience, and overall, with between 1.1% and 2.4% fewer respondents reporting a positive experience than respondents with a single long-term condition. However, patients with multimorbidity report that they are more likely to see their preferred doctor than patients with a single long-term condition as shown in table 4 (regression coefficients in online supplementary appendix table S2).
The relationship between increasing numbers of long-term conditions, health-related quality of life and patient experience We explored the relationship between number of conditions and patient experience and present the results in figure 1A . For patient experience in both access and communication domains, and for overall reported experience, there is a relationship showing that an increase in the number of comorbid conditions is associated with less frequent positive patient experience of care. For example, when compared with respondents with no long-term condition, people with a single long-term condition are slightly more likely to report a positive overall experience of care (OR=1.06, 95% CI 1.04 to 1.08), and people with four or more long-term conditions are less likely to report a positive experience of care (OR=0.83, 95% CI 0.80 to 0.87). However, this relationship is no longer observed after adjusting for health-related quality of life; ORs for a positive overall experience of primary care were 1.23 (95% CI 1.21 to 1.26) and 1.31 (95% CI 1.25 to 1.37), for one and four or more conditions, respectively. In comparison to respondents with no long-term conditions and after adjusting for health-related quality of life, all respondents with one or more long-term condition more often reported positive experiences of primary care (figure 1B). All respondents with long-term conditions are more likely to report better continuity of care than those without a long-term condition, even before adjusting for health-related quality of life.
Sensitivity analyses found that adjusting for the EQ-5D domain of pain alone had a comparable impact on the relationship between number of conditions and patient experience (figure 1C, coefficients in online supplementary appendix table S3) as the impact of adjusting for EQ-5D as a complete measure (all five subscales) as shown in figure 1B . Sensitivity analyses also showed that controlling for mental health made no difference to the interpretation of results, nor excluding people with longterm back problems (see online supplementary appendix table S4). Modelling multimorbidity using a more complex approach (see online supplementary appendix figure S2) made no difference to the interpretation of results; for parsimony and ease of interpretation, we elect to present results from analyses that include multimorbidity modelled as a count of long-term conditions in this paper. Findings from the sensitivity analysis which compared reporting 'very good' care to all other responses gave a somewhat different picture to the main analysis. Before adjusting for health-related quality of life, people with long-term conditions were more likely to report 'very good' experiences of care (see online supplementary appendix table S5). Thus, scores from this group were polarised with respondents more likely to report both negative and very positive experiences. Multiple imputation for missing data made no differences to our findings (see online supplementary appendix table S6).
DISCUSSION
In a study of 906 578 patients in England, after controlling for age, gender, socioeconomic status, ethnicity and general practice, those with multiple long-term conditions were found to report positive experiences in primary care less often, when compared with patients with a single condition or with those with no long-term conditions. Health-related quality of life-particularly in the domain of 'pain'-was important in explaining why patients with multiple long-term conditions report worse primary care experiences.
Primary care experience among people with long-term conditions in England Our study builds on what is already known about the epidemiology of multimorbidity, 13 14 by investigating the patient experience of people with multiple long-term conditions in primary care. In the USA, quality of care, Table 3 Predicted percentages* of positive patient experience by long-term condition
The responses in this table for each condition are restricted to people with a single long-term condition, allowing comparisons in experience between conditions; as a benchmark, findings from all included responses are given at the top, and all responses from people with long-term conditions at the bottom of the table. Colour code from dark blue (higher predicted percentage of patients with a positive patient experience) to white (lower predicted percentage), by question, and conditions sorted by the percentage endorsing a positive experience to the 'Overall experience' question. *These percentages are predicted from multivariable logistic regression models to give the percentage of responders expected to report a positive experience should they have the same age, gender, ethnicity and socioeconomic composition as all included survey responders (this percentage is also known as recycled predictions); full results from these models available in online supplementary appendix table S1. †Validation available on request from the study authors, estimation based on all survey responders. *These percentages are predicted from multivariable logistic regression models to give the percentage of responders expected to report a positive experience should they have the same age, gender, ethnicity and socioeconomic composition as all included survey responders (this percentage is also known as recycled predictions); full results from these models available in online supplementary appendix table S2. measured in terms of whether patients were offered recommended services, has been shown to increase as a patients' number of long-term conditions increases. 36 In a smaller UK study of 2439 patients with long-term conditions, those with higher numbers of coexisting longterm conditions did not report poorer experiences of care, when quantified in terms of patient activation, delivery system, decision support, goal setting and co-ordination. 23 Our findings, using national survey data from 583 143 people with one or more long-term conditions, add to emerging evidence on the complex relationship between multimorbidity and the patients' experience of care by demonstrating a relationship between increasing number of long-term conditions, and poorer patient-reported experience in primary care. This work explores patient experience measures across three domains of care (access, communication and continuity); the findings for communication are consistent Figure 1 Relationship between number of long-term conditions and patient experience in primary care adjusted for sociodemographic characteristics (A) additionally adjusting for the EuroQoL (EQ-5D; B) and adjusting for sociodemographic characteristics and for the 'Pain' domain of EQ-5D only (instead of the full EQ-5D scale; C).
with previous work from the USA. 22 Furthermore, this study extends our understanding of the relationship between multimorbidity and patient experience, by suggesting that patients with multiple long-term conditions less often report positive patient experience in primary care not simply because of the number of conditions they have, but because they are more likely to experience pain and have poor health-related quality of life.
Strengths and limitations
Particular strengths of our study are the large sample size and use of data collected as part of a national survey, and our analysis of the impact of health-related quality of life in addition to number of conditions. This study also has some limitations. We were reliant on patients to report whether they had a long-term condition, and there is no opportunity to verify this or to supplement clinical details through examination of medical records due to the protection of anonymity of survey responders guaranteed by the UK Department of Health. Related to this, the specific list of conditions included in this survey (eg, the grouping of all cardiac problems into one item), and the inclusion of only 16 long-term conditions in our definition of multimorbidity may influence our findings. 37 We do not expect this to change our conclusions, however. Previous work found that the prevalence of long-term conditions from this survey was moderately consistent with other population sources. 38 Additionally, although considering mortality and consultation rates, rather than patient experience outcomes, previous work has found relationships with multimorbidity to be consistent across measures and definitions. 39 Another limitation is the modest response rate to the survey (38%). However, in our previous analysis of two questions associated with payment to practices, we found minimal evidence of non-response bias. 40 Additionally, a meta-analysis of survey methodology literature found that response rates are only a weak predictor of nonresponse bias among studies employing methodology similar to ours. 41 A limitation of cross-sectional survey research is that all measures are collected at the same time and question ordering within the survey can also influence responses. In this work, patient experience, long-term conditions and health-related quality of life (EQ-5D) are measured concurrently, and in this order, the later appearance of the EQ-5D scale could explain part of the missing data for this item. 42 It may also be that responses about patient experience items, which appear early, could influence reporting of later questions about health. We acknowledge the potential, but unquantified, effect of the somewhat more subjective EQ-5D questions being presented after questions relating to long-term conditions. Any influence of the long-term condition questions on responses to the EQ-5D questions may lead to a spurious attenuation of the effect of interest when adjusting for EQ-5D. However, given that the direction of association reverses in most cases rather than simply attenuating, we believe this concern is minimal.
Why do people with multimorbidity report worse experience in primary care? Patient-centred measures of disease impact, particularly the impact of pain on health-related quality of life, are important in understanding the relationship between number of comorbid conditions and patient experience. We show that the relationship between the number of comorbid conditions and patient experience attenuates substantially when adjusting for health-related quality of life. There are a number of possible explanations for this finding.
First, the impact of disease on quality of life may manifest itself in terms of disability, which in turn affects the patient's experience of primary care. For example, hearing disability affects communication and may have an adverse impact when booking an appointment (access) and when describing the nature of symptoms (doctor-patient communication). Rather than emphasising the importance of number of conditions as the primary driver of differences in patient experience among people with long-term conditions, our results suggest a more patient-centred model that highlights the severity of disease, and the impact of combinations of diseases, on patient's quality of life.
Second, people who have long-term conditions, particularly those that involve somatic pain, may report different experiences of care not because the care they receive is systematically better or worse, but because differences in perception-influenced by pain or depression-may affect the way patients' report their experiences of primary care. This hypothesis is supported by experimental evidence showing that pain influences the encoding and retrieval of events in memory. 43 44 Third, people with multiple long-term conditions may have different and more complex needs than those with single or no long-term conditions. 7 23 These needs are not well served by a system of healthcare delivery that is informed by evidence-based guidelines designed for patients with a single condition, 9 14 45-48 and health policy which is framed around the management of a single condition. 7 8 13 A 10 min appointment, standard in many general practices in England, may be inadequate for a patient with multiple long-term conditions and complex care needs. Patients in some surgeries are specifically requested to limit their appointment to one condition/medical query, and to make a second appointment for any further conditions. Such organisational practices are unlikely to be conducive to a positive patient experience, and can result in a very fragmented experience of care and increased burden of treatment 49 50 for the patient who is required to make multiple appointments.
Finally, our sensitivity analysis considering an alternative definition of positive experience of care found that people with long-term conditions are in fact more likely to report 'very good' experiences, while at the same time being more likely to report negative experiences. Comparing this to our main findings, it would appear that people with multiple long-term conditions may be more polarised in reporting their experiences of care. A possible explanation for this finding is that people with multiple long-term health conditions have more interactions with primary care than other people and this higher frequency of interactions might result in more variation in reported experience. Alternatively, it may be that the complex needs of those with long-term conditions lead to an increase in both the best and worst experiences.
Implications for research, policy and clinical practice Health policymakers should recognise that the patient experience and healthcare needs of people with multimorbidity are likely to be different to those with a single long-term condition, and should take this into account when designing health services for people with multiple long-term conditions. We recommend that research modelling the relationship between multimorbidity and patient experience of care should include the impact of health-related quality of life. Further research examining variation in patient experience among people with multiple long-term conditions is needed to identify specific combinations of disease that are more likely to be associated with poor patient experience which could help to inform interventions which aim to improve patient experience among those with multiple long-term conditions. Such research should also take into account the potential impact of concordant, discordant and dominant disease combinations on the experience of care. 51 Primary care clinicians are encouraged to consider the impact of disease on health-related quality of life, and to understand the potential impacts of pain and functional disability on patient experiences for people with multiple long-term conditions.
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